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ETH Lecture 401-0674-00L Numerical Methods for ZeemslDifferential Equations

Course Video

Section 6.2: Introduction: Polygonal
Approximation Methods

Prof. R. Hiptmair, SAM, ETH Zurich

Date: March 27, 2021
(C) Seminar fur Angewandte Mathematik, ETH Zirich

Prerequisites.
e Familiarity with numerical differentiation by difference quotients

Dependencies. [Lecture — Section 6.1.1] and [Lecture — Section 6.1.3]

Duration: minutes
C Video and accompanying tablet notes may not match completely!

[Corrections and updates may have been made in tablet notes.]
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Eigen::VectorXd operator () (double t, const Eigen::VectorXd &y)
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D 6.a.1. Belict Evler Method
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7 6.2.2. lmP «t Eoler NMethod
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Vir1 = Yk + ek (tei1,¥61), k=0,..., M—=1 |,

with local timestep (stepsize) hy := tp 1 — ty .

(6.2.2.2) = implicit Euler method

(6.2.2.2)

Rem 0.7.7 3 - Femu( ?mﬁ&&éf Sulery
£ (6222) by o w[qfw v

Woilin = he = O = unigree shatin” N, =
" by wgpiment " i’mf he, % O e Glubhion @éw(/

exist.

Vir1 = Yk + ikt yii1) © G, yrq1) =0 with G(h,z) :=z — hf(tiq,2) — yi -

gmme{ T syslem of equia B

G G
< ——(h,z) = I — hDyf(ty11,2) = E(O’Z) =1.

(Imglici Gnchion Hhamenn )
Foo whliciently  smald bl ex & i of i,



U 619.3 Imp&a{' miclpornt method
u{ﬁ&/ﬂrn : ((/0(({6( ;[ —  dutlearence Wﬂﬁkmf m A

v = 4+ (¢,
S %)

- \ /
5 My %UP AL WA

%H - >/)c f bJC ™ /Z/éﬁ'fém/ )/ Z[)/)(JP)/M// ))

Yt

Implicit midpoint method, a geometric view:

by
e straight line through (to, yo)
¢ with slope f(t*,y*), where
o= 1(to+ 1), y* = 3(yo+y1)

< — = trajectory through (o, vp),
— = trajectory through (1, y*)
— = tangent at — in (t*, y*).

b

Please answer review questions

After you have watched the video take a short break and then try to answer the
review questions 6.2.3.4

Please avoid consulting the lecture document or tablet notes.

Approximaate trajectory through (to,yo) on [fo, f1]
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